Primary cardiac tumors are a rare entity. The presence of a mass in the left atrium suggests myxoma as a first differential diagnosis. Here we present a rare case of a woman with exertional dyspnea with a large tumor in the left atrium. The patient was extensively studied with echocardiography, cardiac MRI, coronary angiography and computed tomography. Extracardiac neoplastic involvement was ruled out. The patient underwent surgery, the mass was removed, and the final diagnosis was an undifferentiated pleomorphic sarcoma.
Introduction
A middle-aged woman with no history of cardiovascular disease consulted the hospital referring exertional dyspnea. The patient was extensively studied. The transthoracic echocardiogram showed a big heterogeneous multi-lobed mass, highly mobile, attached to the posterolateral atrial wall prolapsing into the left ventricle during diastole. The tumor produced functional mitral valve stenosis, the transvalvular mean gradient was 8 mm Hg and pulmonary systolic artery pressure was 45 mm Hg. The right and left ventricular systolic function was normal. The workup continued with transesophageal echocardiogram and cardiac MRI that confirmed the findings and showed another mass in the anterior atrial aspect. Imaging studies suggested a malignant nature of the tumors. Afterwards a thoraco-abdominopelvic CT ruled out extracardiac tumor involvement. The patient underwent surgery, the masses were extensively infiltrating the left atrial wall and could not be completely removed. The pathological samples revealed an undifferentiated pleomorphic sarcoma (malignant fibrous histiocytoma).
Case Report
We report a case of a 52-year-old woman with a large left atrial tumor. The patient complained of 2 months of exertional dyspnea. She had no history of cardiovascular disease, and denied having fever or weight loss lately.
At the time of consultation, she had blood pressure of 130/80 mm Hg, a heart rate of 74 bpm, respiratory rate of 20 breaths per minute, temperature of 36.2 °C, and oxygen saturation of 99% on room air. No remarkable signs were found on physical examination. The results of laboratory tests showed a hematocrit of 35% without other significant data. The electrocardiogram was normal. Chest radiography showed a slight redistribution of flow to the vertices without other pathologic findings.
The patient was studied with transthoracic Doppler echocardiogram. The study showed preserved systolic left and right ventricular function. A big heterogeneous multi-lobed mass, highly mobile, attached to the posterolateral atrial wall, was observed (Fig. 1a) . The tumor prolapsed through the mitral valve into the left ventricle in diastole producing functional mitral valve stenosis. Mitral transvalvular mean gradient was estimated in 8 mm Hg. Pulmonary systolic artery pressure was 45 mm Hg. Afterwards, the examination continued with a transesophageal echo. The study showed a huge multi-lobed auricular mass, 67 mm in length, with a large base of implantation to the posterolateral aspect of the left atrial wall (Fig.  1b) . Another small sessile mass was observed in the anterior surface of the left atrium (Fig. 2) . Pulmonary veins were not affected.
In order to better investigate the disease, a cardiac MRI was performed. The study showed again two masses in the left atrium. The larger multi-lobed mass, measuring 64 × 19 × 18 mm, was seen prolapsing into the left ventricle during diastole. Of note, the tumor was widely attached to the posterolat- eral wall of the left atrium. Moreover, the other sessile mass in the anterior wall contiguous with the rear wall of the aorta measuring 13 × 5 × 5 mm was observed (Fig. 3 ). Both tumors were isointense in T1 and hyperintense on T2 and T2 STIR. No contrast enhancement was observed in the images of the first phase (sequence of perfusion in real time). Delayed contrast enhancement imaging revealed heterogeneous hyperenhancement of the mass (Fig. 4) . Munin
The results of echocardiography and MRI suggested that tumors could be malignant. Then, a thoraco abdominopelvic CT was done which ruled out extracardiac tumor involvement. It was decided to perform heart surgery. Preoperative coronary angiography showed no coronary artery disease. There was an extensive tumor perfusion through a branch of the right coronary artery.
At surgery, the presence of two left atrial masses was confirmed. The larger mass was very vascularized and had a broad base of implantation to the posterolateral left atrial surface. The tumor was infiltrating the wall and could not be removed completely (Fig. 5) . The smaller tumor was also resected. The pathological samples later revealed an undifferentiated pleomorphic sarcoma (malignant fibrous histiocytoma) (Fig. 6) . The postoperative period progressed favorably. The patient was discharged with advice for continuation at the oncol- 
Discussion
Cardiac tumors, in general, are rare. Metastatic involvement of the heart is 100 -500 times more frequent than primary cardiac tumors [1] . The incidence of primary cardiac tumors is extremely low, ranging from 0.0017% to 0.019% [2] . Of these, about three-quarters are benign, commonly myxomas, and the remaining quarter is formed by malignant tumors that are predominantly sarcomas [3, 4] . The finding of a left atrial mass often suggests myxoma as the first diagnosis. The differential diagnosis with a malignant tumor is not easy. Of note, when left atrial masses (benign or malignant) cause symptoms, the most common presentation is dyspnea due to obstruction of the mitral valve function [5, 6] . The characteristic findings that can aid in differential diagnosis of sarcomas from myxomas are: 1) non-septal attachment of mass, 2) multiple masses, 3) broad attachment on the left atrial wall, 4) extension into the pulmonary vein, and 5) semisolid consistency [7] . Many of these features were present in our case.
Cardiac MRI, through many sequences used for tissue characterization, can be helpful for the distinction of benign versus malignant neoplasms [8] . Of course this is not always possible, as in this case. The CMR was valuable to corroborate the presence of two atrial masses, to determine its volume, and to confirm that the larger tumor had a broad base of implantation to the posterolateral wall, all findings suggestive of malignancy. However, the results of T1, T2, T2 STIR, perfusion and late gadolinium enhancement sequences were not useful to define the malignant nature of the mass. The prognosis of cardiac sarcomas is pretty bad, with median survival of less than 1 year.
The best therapy for patients with cardiac sarcoma without metastasis is a complete surgical resection of the tumor. Unfortunately, a complete surgical resection is often not possible due to the broaden invasion of cardiac structures. If complete surgical tumor removal is not feasible, more than 90% of patients die within 1year despite any postsurgical therapy [9] .
The effectiveness of chemotherapy and radiotherapy remains undefined [10] .
The cardiac transplantation could be an option to consider.
